Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2002-091 806 

(43)Date of publication of application : 29.03.2002 



CO 
UJ 
CD 



(SDlntCI. 



G06F 12/00 



(21) Application number : 2000-285632 

(22) Date of filing : 20.09.2000 



(71) Applicant : OLYMPUS OPTICAL CO LTD 

(72) Inventor : KAWAI TOMOYASU 



(54) RUNG SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a filing system and a data 
recording method capable of recording files at high speed. 
SOLUTION: An FAT containing the data location information of a 
file on a PC card 6 is accessed, continuous empty clusters 
exceeding a prescribed number are retrieved from addresses 
thereof, and the group of clusters succeeding by the prescribed 
number is prepared while being made into table 8a on a RAM 8 
together with the start address thereof. When actually recording 
image data, while referring to the table 8a, the starting position of 
the first cluster group is accessed and by continuously recording 
the image data in that cluster group, the data can be recorded in a 
short time rather than the case of recording for each cluster. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The file system characterized by to have a retrieval means search the empty cluster group which 
continues by accessing said management area of said archive medium in the file system which has the 
management area which manages data arrangement of the file of an archive medium per cluster, and a record 
means write desired data in the data storage area of said continuous empty cluster group searched with said 
retrieval means continuously. 

[Claim 2] The data-logging approach characterized by to have the search procedure which searches the empty 
cluster group which continues by accessing said management area of said archive medium in the data-logging 
approach in the file system which has the management area which manages data arrangement of the file of an 
archive medium per cluster, and the record process which writes desired data in the data storage area of said 
continuous empty cluster group searched with said search procedure continuously. 
[Claim 3] In the read-out approach in the file system which has the management area which manages data 
arrangement of the file of an archive medium per cluster The search procedure which searches the cluster which 
shows data arrangement of the file which is going to read by accessing said management area of said archive 
medium, The detection process which detects the contiguous-clusters part which data arrangement of said file is 
following out of the cluster searched with said search procedure. The data read-out approach characterized by 
having the read-out process which reads continuously the data of the contiguous-clusters part detected at the 
detection process of said contiguous clusters. 



[Translation done.] 



http://vmw4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fvvvm4.ipdLncip 2/3/2006 



JP,2002-091806,A [DETAILED DESCRIPTION] 

II 

.* NOTICES * 

JPO smd NCIPI are not responsible for any 
damages caused by the use of this translation. 



Page 1 of 5 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2. * * * * shows the word which can not be translated. 
3. In the drawmgs, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the file system which performs record (writing)/playback of 

data (read-out) using a file allocation table. 

[0002] 

[Description of the Prior Art] Conventionally, memory card and a CompactFlash (trademark) card are known as 
a medium which records data, it deals in the approach of saving data at these archive media, with following one, 
and comes out of it. 

[0003] It is File to which an archive medium consists of a directory entry 21 shown in drawing 5 , and FAT 
table 22 at the time of initialization in order to enable it to access the above-mentioned archive medium with a 
personal computer (henceforth, PC). Allocation Table (following, FAT)23 is prepared in media. Each file is 
stored [ whose above FAT 23 is ] like the address book which shows the whereabouts of the recorder file in 
media according to this FAT23. 

[0004] An initiation cluster etc. is described else [, such as a file name and an extension, ] by this directory entry 
21 that shows the configuration of a directory entry 21, and the entry of drawing 6 is carried out to it for every 
file. The initiation cluster (number) shows the cluster address with which the data of a file shown in this 
directory entry 41 are stored. On the other hand, FAT table 22 is a table showing the data storage location 
(cluster) of the 2nd henceforth, and shows the chain of the cluster address (refer to drawin g 7 ). 
[0005] This FAT table 22 treats data in the unit generally called a cluster. A cluster says the assembly of some 
sectors. In the case of an ATA compatible machine, it is 1 sector =512 byte. The numbers of sectors in 1 cluster 
differ from the equipment to initialize (FAT Table creates). 

[0006] It is ATA here. Flash The case of R/W of the file to a card is explained. It is Above Flash temporarily. In 
the case of the archive medium which consists of 4 sectors, storing of data accesses every one cluster (512 bytes 
* 4= 2 K bytes) at FAT23, one cluster acquires the address which should store in an archive medium, and a card 
writes one cluster (a part for 4 sector) in an archive medium. It is also the same as when reading the data 
currently recorded on media, FAT23 is accessed for every cluster, and it accesses succeeding two or more 
sectors for one cluster. 
[0007] 

[Problem(s) to be Solved by the Invention] In recent years, the amount of data which should be stored in media 
increases, and storing of a file or improvement in the processing speed of read-out is needed. Moreover, in the 
archive medium which used semiconductor memory like a CompactFlash card (henceforth, CF) or memory 
card, the process speed tends to improve, so that there are many sectors written in continuously. However, the 
flash card fomiatted by the common device is 1 cluster =4-8. sector. That is, in access in 1 cluster unit, if it is a 
deer, it does not lead to access which at most 4 - 8 sector extent followed at improvement in a **** process 
speed. 

[0008] (The purpose of invention) This invention was made in view of the point mentioned above, and aims at 
offering the file system (and the data-logging approach) which can perform file record at high speed. Moreover, 
it aims at offering the file system (and the data read-out approach) which can perform read-out of a file at high 
speed. 
[0009] 

[Means for Solving the Problem] In the file system which has the management area which manages the 
whereabouts of the file of an archive medium by the amount of data of a cluster unit A retrieval means to search 
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.Jhe empty cluster which continues by accessing said management area of said archive medium, Without 
' searching the empty cluster which continues by having a record means to write desired data in the data storage 
area of said continuous empty cluster searched with said retrieval means continuously Data can be continuously 
recorded by the count of access smaller than the case where data are recorded, and more nearly high-speed data 
logging is made to be made. 

[0010] . ...... ^ 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this mvention is explamed with reference 
to a drawing. Drawing 1 thru/or drawing 4 start the gestalt of 1 operation of this invention, drawing 1 shows the 
configuration of image recording equipment, and drawing 2 thru/or drawing 4 show each flow of initialization 
of a PC card, writing, and read-out of operation. 

[00 11] As shown in drawing 1 , the electrical machineiy and apparatus as a file system and the image recording 
equipment 1 which specifically records an image have image input terminal 2A into which a video signal is 
inputted, and image output terminal 2B which outputs a video signal. The video signal inputted from image 
input terminal 2 A After being inputted into the A/D converter of the A/D& D/A converter section 3 and being 
changed into a digital video signal, it is recorded on PC card 6 which can be freely detached and attached to this 
image recording equipment 1 by control of CPU4 through the PC card controller 5. 

[0012] CPU4 is connected with RAMS and the PC card controller 5 which are used as a working area of R0M7 
and CPU4 of the A/D& D/A converter section 3 and the storing field of a program by the bus line 9. 
[0013] At the time of image read-out, the image recorded on PC card 6 is read by control of CPU4 through the 
PC card controller 5. The read image data is changed into the video signal of an analog from the D/A converter 
of the A/D& D/A converter section 3, and is outputted to a monitor etc. from image output terminal 2B. 
[0014] When image data is recorded on PC card 6 with the gestah of this operation as explaining below, In 
advance of the record, CPU4 is each file (image data) (FAT which stored the management information which 
includes the information on the whereabouts at least is accessed) currently recorded on the PC card 6. Retrieval 
investigates the cluster group (whereabouts address) which is continuously vacant more than the predetermined 
number in the unit (that is, cluster unit) of the amount of data which has managed the information on a data 
storage area by the FAT. For example, in storing each (for example) start address of the investigated cluster 
group in RAMS as table Sa and actually recording, it refers to the table Sa. The head location (starting position) 
of the data storage area of a cluster group is accessed, and data are continuously recorded by the cluster group. 
[0015] When record of image data is not completed by the cluster group, the following cluster group is accessed 
and data are recorded continuously similarly. Thus, it has been the description from the usual case to enable it to 
record the high speed of data by the small count of access. 

[0016] In addition, the above-mentioned table 8a should just have the starting address (when the data-logging 
location is specified per sector by the archive-medium side of PC card 6 grade, the starting address of each 
cluster group turns into a starting address of the first sector belonging to the cluster group in fact) of for 
example, each cluster group (when a cluster group considers as a predetermined number). The following 
explanation explains as a continuation FAT table. 

[0017] Moreover, it has been the description to enable it to carry out to a high speed from the case where data 
are read per cluster, by accessing FAT, in reading the data of a desired file from PC card 6, and reading the data 
of the cluster group part continuously by one access in the cluster group part which searches the cluster group 
part which the data of the file are following per cluster, is investigating, and is continuing. 
[0018] Next, the flow at the time of PC card (it only being written as card below) 6 HE image data being filed is 
explained with reference to drawing 2 thru/or drawing 4 . First, drawing 2 explains actuation of initialization. 
[0019] If initialization is chosen so that it may equip with a card 6 and record of the high speed of image data 
can be performed, CPU4 will read proper information on the card 6 of step SI (attribute). And according to an 
attribute, FAT as arrangement information on the file of a card 6 (management information) is read at the 
following step S2, and it transmits to memory (RAMS). 

[0020] At the following step S3, CPU4 sets the value of the continuation FAT retrieval counter set up with the 
internal counter etc. as a FAT start address. And it seeks to a FAT start address by the following step S4, and 
the value judges that it is the idle status of Null (zero). In not being zero, one address value of a continuation 
FAT retrieval counter is incremented at step S5, and it is set as the next address value of a FAT start address, 
and processes step S4. 

[0021] and when the value in the address value judges with Null The number of predetermined sectors and the 
judgment of whether Null is specifically continuing with 64 sectors (they are eight clusters when one clusters 
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•are 8, sectors) are performed at step S6. The starting address of FAT which is following the continuation FAT 
retrieval table which moved to step S5 when it did not correspond to this, progressed to step S7 when it 
corresponded conversely, for example, was prepared for RAM8 with the number of 64 sectors etc. is stored. 
[0022] If it judges whether seeking of FAT was completed and has not completed at the following step S8, 
return and when it completes, actuation of this initialization will be ended to step S5. Thus, when the empty 
cluster which shows the whereabouts of the data area which can record image information to the card 6 as a 
record medium searches beforehand what is carrying out predetermined number continuation (before record of 
image information), stores in the continuation FAT retrieval table and records image information at high speed, 
it enables it to record image information continuously with reference to the information on this continuation 
FAT retrieval table (by count of AKUSASU smaller than the usual case). 

[0023] Next, actuation of continuation writing is explained with reference to drawing^ . (Continuation) If 
actuation of writing begins, as shown in step SI 1, the write-in file to a card 6 will be set up (size/address). The 
cluster address which carried out 64 sector (they are eight clusters in the case of 1 cluster =8 sector) 
continuation, and is vacant with reference to the continuation FAT retrieval table at the following step SI 2 is 
used as the structure (continuation writing is performed), and the first write-in FAT address is chosen from the 

structure. . ^ 

[0024] At the following step S13, when performing card 6 HE writing, it accesses contmuously every 64 sectors 
using this above-mentioned structure, and the continuation v^nriting of the image data to a card 6 is performed. 
When continuation writing is performed, the structure is updated with FAT. 

[0025] At the following step S14, it judges whether the writing for the object file size which writes in was 
completed, and when having not ended, return and the FAT address as for which the degree is continuously 
vacant further are chosen as step 812, continuation writing is performed on a card 6, and the structure is 
updated. And if the writing for an object file size is completed, processing of this continuation writing will be 
ended. 

[0026] In addition, the cluster which is not used occurs and the use effectiveness of the memory of a card 6 may 
not go up by continuation writing. Therefore, when high-speed processing is not required, FAT access for every 
usual cluster is used. 

[0027] Thus, the starting address of the cluster group in the data storage area which records data which 
continued in fact in the sky which can record data is searched with the gestalt of this operation (before 
recording). Since he is trying to write in the data of a file continuously to the data storage area of the continuous 
cluster group Rather than the case where access for every cluster and data are written in, the count of access can 
be reduced and desired data can be written in a high speed under the condition that it is not continuing (for short 

time). , , I • J 

[0028] Although what 64 sectors of empty sectors are following was searched with the above explanation and 
stored in the continuation FAT retrieval table by it Search what 32 or more sectors of empty sectors are 
following, and it stores in the continuation FAT retrieval table. You may use, when recording image 
information continuously for a part for every 32 sectors of the, and you may make it register into a continuation 
FAT table what is continuing more than the number of predetermmed sectors with other values. The amount-of- 
data unit which performs data control of a file by FAT in short, and when specifically writing in data 
continuously by two or more larger clusters than one cluster, it is contained under the category of the gestah of 
this operation. 

[0029] In addition, a continuous cluster group is table-ized (in this case, the starting address and the continuous 
continuous number of clusters, or continuous ending address of a cluster group), and it may be made to be two 
or more clusters, and to record data, respectively, although he is trying to store in a table what it is vacant and 
the sector is following with the predetermined number (specifically 64 sectors) in drawing 2 continuously by 
each cluster group. In this case, the use effectiveness of the continuation writing of the memory of a card 6 can 
be improved rather than the case of drawing 2 . 

[0030] Next, the case where the data filed in the card 6 with reference to drawing 4 are read is explained. In 
case the object file in a card 6 will be read as shown in step S21 if read-out begins, as for CPU4, the head FAT 
address of an object file is searched with reference to FAT of the card 6. Next, the sector (cluster) about an 
object file searches with step S22 how many it is continuing. 

[003 1] And continuation read-out is carried out from the data area of the card 6 as media several cluster (sector) 
minutes which is continuing at the following step S23. it is shown in step 824 after this continuation read-out 
termination ~ as ~ read-out of an object file ~ completion (termination) - that judgment is made, and when 
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having not ended, C?U4 searches the next FAT address with step S25, and a part for the data division of the 
' degree in return and an object file is read to step S22, and it repeats until read-out of the data of the last of an 
object file is completed. 

[0032] And when read-out of an object file is completed, actuation of this read-out is ended. Also in this case, 
since read-out can do data continuously by one access in the cluster part which is continuing by searching the 
continuous number of clusters, data read-out is made for a short time. That is, FAT is accessed the whole cluster 
in the former, and since data can be continuously read from the cluster of a data area which corresponds firom 
the cluster address by the small count of AKUSASU compared with the case where data are read, data read-out 
(playback) of a high speed becomes possible. 

[0033] The thing of the address with which the cluster which accessed FAT of a card 6 as mentioned above, and 
is vacant is continuing above the number of 2 clusters is stored in a continuation FAT table etc. the continuation 
FAT table etc. ~ referring to - also writing - by writing in and performing ** In making the high-speed writing 
of a file and reading an object file, without dropping the effectiveness of the memory usage of a card 6, it 
searches the head FAT address of an object file. High-speed read-out of a file can be performed without 
dropping the effectiveness of the memory usage of a card 6, since it searches by what cluster the object file is 
continuing from there and he is trying to read data from the continuous cluster [ every ] card 6 continuously. 
[0034] In addition, since the numbers of clusters effective in continuation writing differ in an optimum value for 
every media in the case of the media used inserting in a card 6 or CF card slot, it may be made to carry out 
adjustable for every media. That is, the class of media is distinguished and you may make it create a 
continuation FAT table by judging whether Null is continuing above the number of predetermined clusters of 
the value corresponding to the distinguished media. 
[0035] [Additional remark] 

1 . File system which carries out [ having the record means which writes in desired data continuously (record) 
and makes them the data storage area of said continuous empty cluster group searched with a retrieval means 
search the empty cluster group which continues by accessing said management area of said archive medium in 
the file system which has the management area which manages data arrangement of the file of an archive 
medium per cluster, and said retrieval means, and ] as description. 

2. Data-logging approach characterized by to have search procedure which searches empty cluster group which 
continues by accessing said management area of said archive medium in data-logging approach in file system 
which has management area which manages data arrangement of file of archive medium per cluster, and record 
process which writes desired data in data storage area of said continuous empty cluster group searched with said 
search procedure continuously. 

[0036] 3. In Read-out Approach in File System Which Has Management Area Which Manages Data 
Arrangement of File of Archive Medium per Cluster The search procedure which searches the cluster which 
shows data arrangement of the file which is going to read by accessing said management area of said archive 
medium, The detection process which detects the contiguous-clusters part which data arrangement of said file is 
following out of the cluster searched with said search procedure, The data read-out approach characterized by 
having the read-out process which reads continuously the data of the contiguous-clusters part detected at the 
detection process of said contiguous clusters. 

4. File system characterized by to have retrieval means search the address of cluster part which continues by 
data arrangement of file which is going to read by accessing said management area of said archive medium in 
file system which has management area which manages data arrangement of file of archive medium per cluster, 
and read-out means which read data continuously firom data storage area of the cluster part in said continuous 
cluster part searched with said retrieval means. 

[0037] 5. Data-logging approach characterized by to have process which searches empty sector which number 
beforehand decided out of said media follows, and process which record desired data continuously according to 
said continuous empty sector searched with process which searches said continuous empty sector by accessing 
area which has said management information of said archive medium in file system which has management 
information of file of archive medium. 

6. In File System Which Has Management Information of File of Archive Medium A means to search the 
cluster which holds the data of said request by accessing the area which has said management information of the 
archive medium on which desired data are recorded, A means to detect the contiguous clusters which hold the 
data of said request continuously out of the cluster searched with said means to search. The file system 
characterized by having the means which accesses continuously the contiguous clusters detected with a means 
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^ to detect said contiguous clusters, and reads the data of said request. 
[0038] 7. File Allocation How many the empty cluster of a record medium is following the record medium in 
information, such as data, in the file system using Table at the time of storing, and file system which searches 
and accesses only the number continuously at a record medium. 

[0039] 8. Electronic equipment characterized by using file system of additional remark 7. 

9. It is characterized by the electronic equipment of additional remark 8 being image recording equipment. 

10. In additional remark 7, it is characterized by a record medium being a semi-conductor. 

[0040] 11. File Allocation How many in the file system using Table, information, such as data stored in the 
record medium, is read, and sometimes the cluster of the data of the object file is continuing, and file system 
which searches and accesses only the nvmiber continuously at a record medium. 

12. Electronic equipment characterized by using the file system of additional remark 11. 

13. It is characterized by the electronic equipment of additional remark 12 being image recording equipment. 

14. In additional remark 1 1, it is characterized by a record medium being a semi-conductor. 

[0041] 15. ile Allocation File system which accesses [ the record medium / to which the number decided by the 
FARM at the time of storing followed the record medium ] information, such as data, continuously in the file 
system using Table at a record medium based on the retrieval result for it to be vacant, search a cluster and store 
in a high speed at a record medium. 
[0042] 

[Effect of the Invention] In the file system which has the management area which manages the whereabouts of 
the file of an archive medium by the amount of data of a cluster unit according to this invention as explained 
above A retrieval means to search the empty cluster which continues by accessing said management area of said 
archive medium. Since a record means to write desired data in the data storage area of said continuous empty 
cluster searched with said retrieval means continuously is established Data can be continuously recorded by the 
count of access smaller than the case where data are recorded without searching a continuous empty cluster, and 
more nearly high-speed data logging is made. 

[0043] Moreover, it sets to the read-out approach in the file system which has the management area which 
manages data arrangement of the file of an archive medium per cluster. The search procedure which searches 
the cluster which shows data arrangement of the file which is going to read by accessing said management area 
of said archive medium. The detection process which detects the contiguous-clusters part which data 
arrangement of said file is following out of the cluster searched with said search procedure. Since it has the 
read-out process which reads continuously the data of the contiguous-clusters part detected at the detection 
process of said contiguous clusters In a contiguous-clusters part, data can be read continuously, rather than the 
case where data are read per cluster, the count of access can be reduced and data read-out of a high speed can be 
performed. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of image recording equipment 

[Drawing 2] The flow chart Fig. showing actuation of initialization of a PC card. 
[Drawing 3] The flow chart Fig. showing actuation of the writing of a PC card. 
[Drawing 4] The flow chart Fig. showing actuation of read-out of a PC card. 
[Drawing 5] Drawing showing the configuration of FAT. 
[Drawing 6] Drawing showing the contents of the directory entry. 

[Drawing 7] The explanatory view showing the relation between the cluster number of FAT, and the file 

recorded on the corresponding data area etc. 

[Description of Notations] 

1 - Image recording equipment 

2A ~ Image input terminal 

2B — Image output terminal 

3 - A/D& D/A converter section 

4 - CPU 

5 - PC card controller 

6 - (PC) Card 

7 - ROM 

8 - RAM 
8a - Table 

9 — Bus line 

21 ~ Directory entry 

22 FAT table 

23 - FAT 
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ATr-y;l^2 2li2mSVM<r)f-9Wmm (9y 
X9) ^^tf—yfi-X'h*). 9yx97YVX<r)^i. 
-y^^-t (I17#BR) . 

[000 5] :i(r)FKTf-f)V'22\t-mz9yx9 
bmiixti^m:^—^^^.^ . 9yX9\mot^-<z 
99<r>mt^imr>. ATA5m<iO*^Hr^^=5 

i2fUhX'hh. i^yx^^Hco-t^mamit 

(FAT Tab 1 ecOf^^-rS) ■tl.liaiOS^ 

I.. 

[0 0 06] C:<r-CATA Flash :^~V^<7)y 

r^fU(^mi^m^<r)m^wMt^. mz±mp i as 

h i!i-Ytn9yX9ti^4-k:9 9X'm0.^ti?>^:< 

f^Tcom-^. T-9commii9yx9 ( 5 1 2>'N'-f 

h*4 = 2K>'NM mzFAT2 3l,ZT9-tXL. IE 

^ (4-fe^^'^) Srie»;<T^T{:»t^jitf. ;<T>fr 
(cie^$^i-Ct^&T-;?$rSg^;^ttl-rWfi>ll«-C\ 19y 
X:?»{lFAT2 3tr^'-feXt, 1^'7X:5':«-C0S^ 

[0007] 

L<7)m&^cr,f^±*^<i!:SI>z^j:'oX^^h, ttz, -ly^'-^ 
9 Vyy-y-y a. fi-Y (JjlTC F ) -^^^^ y-:«-Kc7) 

h Sitit 7 7 •/ £^JL*- Km ^' = 4 -S-fe^:? 
T'ifeS.oiiO. 19yX9^&.T(079-txvli^\.'^ 

[0008] {m(7)m) :^^mii±MLi-zmzm^ 

x^$ixfii>(OX\ ^mx-yr^/i'smii'X'^lyrA 
mtt^. tti. mi&X'yrA)i'<^m^iiiLtiK'^hy 

[0009] 

mtEt:9 ^x99^iiLC0T-9Rvism'th'mxv7 

^^t^y T Jl'i^xf-Mzm^X . msisiB^ f^T 
mti'm:^V7iZT9-tXt^ZtizX <om.thS. 

^iXtzmi.W^-th^^9yX9ffiy'-9mmmzffi 



>' f 
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[00 10] 

mmmmmth. m i ta4 ti^nBHco i mm 
mmizm. mmmmi^mcom&i^t. 112 

[001 1] mil>z^-ti:ol,Z7r-f)l'i^X7-M~blX 

<nm.m, mmzmmnm-timmmmw.1 

ij^i^XiJ^ixmm^ii. A/D&D/A3yy^'-^ 
^iz^mWcm, CPU4£7)SiJW-J:otPC;^-h' 

n >- h D-7 5 irnxzcDmrnsmm 1 

PC;^-K6lCiBII§fx|., 
[00 12] CPU4JiA/D&D/A3yyN'-^'|i53 

liiSfcLT^sefflSflSRAMS, PC;<f-Ka>'hn- 

[0013] Biii^;^* L.^{±, c p u 4 mmizi. -> 
XVZf}-Yb (cieil$ii;tM11*^'P C H a y h o 

{i A/D & D/A 3 yy Wia53 OD/A a yyN'-i' J: 

[0014] jjiTtijiBB-ti. J: a \izii?mmmx:\t. 
vcf}-Y^\.zmm-9-kmm-hni^. ^(mmz 

^feioT, CPU4(i^<DPC;;?-F6(:ie«|§fLTV^ 
h^yrMV ( (Biir-;? ) co^^^< t t>Eirfficotff8 
i&#tft^1tf8^tS#lUv:FATtr^-fe>cfC. r- 
f B«l«l|gi7)ffi$g S: O F A T T-l^a t T V ^ I, T - ^ * 

nm. (-^t'o^f'yx^m) x-mmLiiLk^ix^ 

^X. ^U(fRAM8tI^C7)iffl^3ti?7X:?Sfc7) (gaj^ 
{f) #5t®rH^x^T-r;U8atL-CitgttLTfc 

mmz%mi:no%^i<zm(r>T~rjv8ai^m 
IX. ^^:^m^T-i'fimm<7)mim (mm 
m.) t-r^-bxtr, ^ff)^ '?x^^mx'^imm^zT- 

[0015] ^<7)9 ^xmTmmT-iS'<7)SMi}^^7 
L^v^Ji^icti, m^yxi^mizT^-txLxmmz 

j^lWfir-^'OlBliS-fird. Z<7)Xi ^zlX. m^co 
*tT3 i 1 3!»«f # S J: a ttTV^-S.:: i:*i!|ffiti:^-3T 



[0016] ^fc. ±fer-7';P8 a{i«?ij;t«#i?7;^ 

^i^i^mx'^coT-if'sm&m^i^^tih^ 

X9mi>zm-tlM.t}cr>^99cr)mibT¥l-Xt^j:h) $■ 

[00 17] ^/vT, PC;<r-H6A»4>9fa^07r^;l'«0 
r—fir^iff-Si-tm^izii. FATlzT^f-txLX. ^ 

'itXUl^!^T9^XX'icr,9yX9mi>^<nf-9^ 
[0018] W.Z. P C;>!^-H (JaTTIi#lC;i>-Kfc 

BSE) 6^B«T-:7*^'7 r-f 'J y^§tl|.|^C7)7D- 

&ll2^i,^LIl4mHlL-CSiHJ-ri.. I12tcj: 

[ 0 0 1 9 ] H 6 S-S*PLTB«r-:S'<7)^3[<^i5 

I. J: a tcWt^SS^-r 1. 1 , c P u 4 {ixr 

•yrS lc7);<r-K6iOll*ffifg (ThUfa-h) 

-Vt.z^'iX. fi-Ybcnyr^ ypoiesfflfffi ( 
«) ) fcLTc7)FAT$-0!;^iajL^*'J (RAMS) 

[0020] <Rc7)Xr'yrS3-C. C P U 4 fi^cOrtSK 

^J'^TlS^L/lrjiiggF AT;^^;^>^y :5'^fflS: F 

AT5tsiTKuxic^^-ti., -eUT. d:<r)XT'vrs 

4-eFAT5feSrKbX{Ci'-^'t. -e^OeT&iNu 1 1 
(■fe'D) <7)^#^>t®*-S*><7)WgSrffa, HfnT'^ri^:* 
-^Wi, >^r yrS5f3i«!FAT^^;!?'>>-^orK 
vxm: l-y^y^^j^yVLX F AT^fealT H i^xco 
}k<nT\^V'xmzWi^L. XT^yrsAcmm^o , 

[002 1 ] -e-LT. -?-c^TKI/Xttf<7)ffl*^Nu 1 1 
i:fJSUc%&(cJi, XT-yrs6-CH»r^-fe^'^IS. ft 
ft:Wfc<ifia|;ttf6 4-fe;5':5' n^yX^ifS-^^f^ff)^ 

■^i,z\±89yX9) "CNu 1 l*^'ji^tTV^S*^c7)fiJ^ 

"5. MSSL-C><^-i.J©^WiXT-y7-S7t3i;^i^. e^ij 
t Jf R AM 8 tffl«Ln:jiiBIF AT«^T-7';WC6 4 

[0022] i5i:«0X-r>yrS8T'FAT<Oi^-^'**^7 
Lfzt^mmL. ^TLTV^^rV^t, ;?.r-yrS5tM 

<7)J:a{cL-C. ieill«»i:LT<7);^-h'6(cBmiflfi* 



[0023] mzms i^mixim^^&ff-mm 

•yrs 1 lt^J:dC;*-K6'^.<0»#3^7T>f;P 
1 2T'»g?FAT^r-7';l^Sr#BgL.r. 6 4 

C0 0 24]<ii:<7)XxvrS13-C\ ;<f-H6'^«#ji 

[0 0 2 5] <XcOXf-'yrS14X\ m^Q.^i'ifoM 
i|||7U■CV^!5^v^%^{^^iXr•y7•Sl2{^M'3. ^'^.t 

[0 0 2 6] ^fc, a^»#a;^T'{±. 

[0027];£7)J;d tC2|s||;^£7)}g®-c{i. r-^cTJig 
iiSrff 0 T-nimMHzmh^AZT-:^<;)tmi}^ 

f-nmmmzi^Lx. y7^)v<r)T-^iwm\,z 

r><r)9yx^mzr9'^xi.xf—?im%msm^i. 

[0 0 28] JjLh<?)ijtBB-CJ±. ^#-b^'^'**64-lr^'^' 

L T V ^ I) t (7) 5r L T F A T ^§^f— y 

TV^I, t<7)$-«!^LTa^F AT«|§gx-r;H:ifg*^L 
TiiV^t, -?-«03 2-b^':5't»-ttt::M^ffifg$rji^&<jtciE 

;?iajlJia«i LT v^S t c7)$r ilglF ATr-T'^W^aHi 
■tSidttTtm^. ^St;:FATT7r-f;P«0T 

^M. ^^mik<mm<nmmz^ttih. 

[00 293=5:fc, m2X'{i^t-»z^^^immi(m 
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mf^i:ot,zl,X^\h1fi^ 29yX9^)±X\ T^LX 
\^^9yxmi7—rMt {:i<n^\,z\iW^LX\^ 

i9^x^m(omkTYvxm/w^ix\>-^h9 yx9 

mu^^^miTYVX) LX. ^^yxmX'^i^M' 
iXmm^ZT—^(^^m'iioi.o^zLX^j^\^. 
Ji^Wi. 02<?)J^J:Ot;&-H6iO^t'Jcoai^» 

[0030] mzmA ii^LXij- YSizyr^Vy 

i^^tix\y^T-is^=tm;^iiii^'kmmti. mi^ta 

li}<mithth XT-yrS2l Iz^tJ: o l,Z:^- K 6 
rtiOtt^7r'f;PS:S?;?iaj1-[i{c, CPU Ali^cri:^- 
H60FAT$-#BSL. Jtl&7T-f;Wi7)5tIBFATrH 
UX^tJI^t-'S. <ji:fcXr7rS2 2T*f*7r-f;Hc 

[003 1 ] -^LT, <5i:<7)Xf--y7'S2 3T'jiMLTV^ 
h^yX^ (^99) mt. y<T trtLXm-Y6 

mj^k. Xt" y r S 2 4 t^^f J: 3 r )V<r)m 

Ji^fcJi, XT--/rS2 5T'CPU4{4iJ:iOFATTH 
l^x^gl^LT, Xr-yTS22lcS'9, S^*7r^;l^ 

)Vff>mf7>T—^<m^z Limith tx-mmt. 

[0032] -etT. jlt*7r^;l/OS!i^tiiU^'^TU 

fe. WMLx\<^ii''?xm^mmttztiziy). ai 

mmmiizm^tiiLti^x'^ icr,x\ mmmzr-i^m^iii 
Lifi-c^t. oio. miizm^iii'yxmx'FA 

T(7>T9-tx^n^\ ^(r)i/yxi>rYVXii^t,nm-t 

hT~9mm,cr)9yx-?t>t:>T-9<r>m.^^Lirrom 
-&tit^> 'yts:\^T9^xwm.x'f-'S'^'Ammzm^ 

[ 0 0 3 3 ] UUtOj; ^ t;5?- K 60F ATtcr^'-feX 

LTSv^T v^i, 7X:?*i2 ^' 7x^'im±-C'3igSL-r 

V^l, r K UX<7)icO$:i^F ATT-7';l/^(C|S*fiL 
-eiOjlMFATT-7'/l-^S:#EL-CS^tSI:3i 
e C: t {c J: 0 . X?- h' 6 co^ ^ D ffifflftcT)^* 

t tzn^y 7 A )V<rm.^^ L Srtf d ^\z\mn.y r ^ 
)Vff>^F AITYVX^imLX. ^z^^i>iimyr 

^/um^yx^^mmLx^^:i>f)-iwmLx. 

t^LX^^h9^Xi'^-:>i)~Yf)ti>hr—!^iWm 

{zW.^^ti.o\<zLX\-^h<r>x\ ^-Yb<n>^^')^m 
&.ffymmttzt^A. y r ^ )V(r>-mm:m^)i!,L 

[0 034] 5:i3, i}-Y(>'^CFii-Yxu-/V\iZ¥^ 
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3 a t J: oaMF ATr-y;k^f^iS-ri> i p t L-C 
[0 0 3 5] [f+IE] 

v^T. mmm:^T <7(mwm:j^')Tt,zT9'zxt 

iki^ (ten) -rummt. Sr^rtscits-^t-r 

ifhf-nm-)]mi>z}3\,^x , wmm^'r < rofrie 
tax u Ti.zT^ ■<zxth ztizx*) mm-?>^^ ^ y 
xm^mcfhmjM):.. m&miMxim^ti 

fimm^h •&%'?yx9wr)'f—9 i^i^Wizfsm. 

[0 0 36] 3. lEit^T-f r<7)7r^;l'£7)T-^iia 

^ ^? 5 x^^fiT^-r '?>'i=sx u TS- ^-r-s 7 r ;U 

^•kmk^h^-iMt. mwmiMX'^m.'&ixfz^ 
hm.^yx^^^^m.'fhmaMh. mi3m'7 

yx^<r:'^^-lMX'm,^h.tz^m9yx^%%<r>i'- 

yiiWm.x'm-mw*-'di>\.jM.t. s:*-ri.it^ 

4. %m.^ir '{r<r)yrA}V<^ir-'9tlW^9yX^^. 
fil[-C@atl.«ax 'J TS:*-tl. 7 r iVi^X^MzH 

WMX-'^-th ^ yx^U^a^r Yvx ^i^mth^ 

^m.t. mi}m^m:m^^t\:tzmi:m:^h9yx 
9mx\t^<r)i^ '7X9m(nr—9wmm^t^r- 
^^'m\.xmPi.mmt.^L^n.t. ^^h^t^ 

^WLb-f^yr^ jUi^XTJ^. 
[00 37] 5. im^T^7(r)yr-{jU(r><mmmi 

^■ri7r^fu>'XTMzi5\\x. mmd^f^T<7> 

mmmmi^^-th:r.0Ti,zT^^x-rhzti<z2: d 

m-ixmxm^^tifzim^-ri>^^-b:i^iS'iz^h 



^xmm(r)T-9immiximi-ixmb. s-w-r-s 

^bi:mib-thT-^sm:m. 

6. ISIi^T-fr<7)7r>f/l'iO@affl[?85:*-f.S.7r-^ 

fVi^xTMza^^x . mm<^r- ^ t%m.^ v i, le 

Tc7)H?fE^B|tpg$-:g-tl.X 'J TCr -feX^ 

h^b\,z}^'ommm.(r>r—9^^^\^X^^h9yx^ 

^mt^h^Wb. m^w^^mLX-m^.^firt^'y 
xs(r)^t-ihmmm.<r>'f—9-k%m,hxu.^\^x\.^h 
m.'i^yx^^m^-th^WLb. mmm.^yx^^i^ 
^■fh^mx'm.^fitLmL^'yx9^wk\.xr9^ 
X \^xmmm.(r)ir- y ^m.y^^-t^m. . ^*ti> z. 

b ^^b tlyr^ /W^XtJ^ . 
[0038]7.File Allocation T 
ab I ei:mmtt:yr^fU>'X7-Mzti\,^X. 

mzT-^^mm^rmnfimuiimmiiic^^^ 9yx^ 
*^'v ^ < -pjsgg \^x\^h t , ^(rmarm, t tie 
mmzrif's.X'thyrA)Vi/XTi^, 

[0039] 8. #iS7<?57r-f;l'vX-fAS:flJfflU7t 

9 . #128 (Ti%^^^immwmxh hzb -km. 

10. #iB7^^^^v^•C, ie«i««t««i^«£'C*-&ii:Sr 

[0040] 1 1 . F i 1 e Allocation 

Tab 1 ^■kmm\^fzyrA)Vi/X'fUZii\-\X. IBH 

'r:(mWcy r -i }V<r>T—9W yx-?1f\^< -^ail LX 
t" S7r^;Ui^XTA, 

1 2. lc07r^;l/>'XrA2:fiJfflt/i-li:2-!Hf 

1 3 . #IB 1 2<nn=i-mimm^a.x'hh:L b * 

\A. miii<,zi5\\x. mmwifi^wx'h hzb 
mwibth. ■ 

[0041]15. ile Allocation T 
ab 1 ekmmLtzyr^)i'>'X'fMzii\,^X. fH^ji 

mzT—^mmmwmaiy r-uzi. -ixm>t> 
tdmmigLLt:.^%i^^x^^imL. imf,z^imk 
w\zimLtz\.^%^(^^^<7iim^^^zm^%mLLx 

smmmz79'txt^ 7 r^JVi^XTJ^, 
[00421 

immm^^ mLmmLfzXo\.z^wn^zxtni. le 

^p^'f^rcrtyr^jVffM^i^yX^^ilff^T-^S. 
X'Wm-h'mx. 'JTi^tl 7 r ^ ;W^XTJ^I,zm^ 

X. mmim^T^T<7)mi'mx.v7iz7^-^xti 

Zbizi:*)'^-t?>^t^yx^^:^mt?>^m^m 

b. mmmmxiikm^tit:mim,t^^^^'9x 
^<^T-:!'f5mmizmmff)T- ^ im^ixm^TL^ 

•thsm^mb, f:igftTi,^S<OT\ m^-t&^^i'y 
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[0 04 3] tfz. tm^T ^T(^y r )lC0T-m 
-9iW^LXm^\i!,'m?i-^LJMt. i^-ttff) 

mmi'yx^mTiiT-i'^m^Lxm^tiii-z 

t «>'-C'^ , yX:?M^&X'T-^'^:m^liit^^ *) 

nth. 

mi ] mmmmmmm^^trvym. 
[S3] pc^-mmtjL^ff)mi^i:^yu-^-c 



-Ml. 

[04] PC;&-Ki7)gg;^LajLOi)f^^St7n-f-A' 
-h0. 

[05] FATc7)ffl^$-S-r0. 

[06] T-f V^'h'Jxyh'JcOrtglr^^fS. 

[07] F ATcni'yx^mbictmthr-i^mm^z 

[«=-f^7)iJiB^3 

2A-B*ffiA**f 

2B-I!!ll!mill:']«1^ 

3- A/D&D/AriyyN'-^'gp 

4- CPU 

6- (PC) 

7- ROM 

8- RAM 

9- .'-\Xy^y 

2 2-FATt-7';1/ 
2 3-FAT 



[01] 



[03] 




S12- 




(7) 832 002-91806 (P2002-91806A) 



[02] 



im4] 



I 



»l"AT5feai7Ku>^ 



-SI 



'S2 



-S3 



S5 




-S21 



-S23 




525 

._L_ 



5Jca)FAT7Ku:«4«« 



NO 



S24 



[05] 



me] 



FAT5^-:/JU 



'21 



■^^22 









00h~07h 


8 




08h-0Ah 


6 




OBh 


1 




0Ch-15h 


10 




16h-I7h 


2 






2 




lAh'-IBt) 


2 




ICh-lFh 


4 





-21 
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mi] 



FAl'inOw^? ^^^^^ 
(t6g«at) FAT a6«**) 




> 041 
'042 



I3A 

' 13B 




=sSCxSS/^-fh 



SCxSS/^-fK 



SCxSS/t>fK 



